METHOD OF PREPARING PYRROLOTRI AZ IN - 4 - ONE COMPOUND 
AND METHOD OF PREPARING ISOTHIOCYANATOFORMIC ACID ESTER 
DERIVATIVE THAT IS A REACTANT USED FOR PREPARING 
PYRROLOTRIAZIN- 4 -ONE COMPOUND 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method of preparing 
a pyrrolotriazin- 4 -one compound and, more particularly, to a 
method of producing a pyrrolotriazin-4 -one compound which 
includes a step of addition reaction between a thioisocyanate 
compound and a 2 - aminopyrrole derivative and a step of 
ring-closing reaction of a resulting adduct. The present 
invention also relates to a method of preparing an 
isothiocyanatof ormic acid ester derivative, which is 
preferably used in the preparation of pyrrolotriazinone 
compounds . 

Description of the Related Art 

It has been known that compounds having a 
pyrrolotriazin- 4 -one skeleton are useful for use in 
photosensitive materials, heat - sensitive materials, color 
developing components in photographic materials, and 
precursors of biologically active substances. Various 
derivatives have been synthesized. 

Isothiocyanatof ormic acid ester derivatives have been 
used as reactants in the synthesis of pyrrolotriazinone 
compounds. It has been known that isothiocyanatof ormic acid 




ester derivatives can be synthesized by a procedure described 
in J. C. S. Perkin I, page 2644 (1973) . A preparation scheme 
of an isothiocyanatof ormic acid ester derivative as described 
in the reference is shown below. 
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In the conventional preparation method described above, 
a hydroxy derivative represented by the general formula (2*) 
is added to ethyl isothiocyanatof ormate that has been formed 
by reacting potassium isothiocyanate with ethyl chlorof ormate . 
However, a portion of the ethyl isothiocyanatof ormate 
decomposes before reacting with the hydroxy derivative 
represented by the general formula (2'), because reactivity 
between potassium isothiocyanate and ethyl chlorof ormate is 
high and the ethyl isothiocyanatof ormate that is formed is 
unstable. As a result, there arises a problem that unreacted 
hydroxy derivative remains, thereby lowering purity and yield 
of an intermediate represented by the general formula (4'). 

The intermediate represented by the general formula (4') 
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and the isothiocyanatof ormic acid ester derivative represented 
by the general formula (A') (in which R' represents a methyl 
group or an ethyl group) must be purified by crystallizationat 
a low temperature, that is, lower than -50*0, because of low 
melting points thereof . Therefore, there arises a problem that 
it is difficult to industrially produce the intermediate and 
the isothiocyanatof ormic acid ester derivative at high purity 
and high yield because of complexity of operations. 

There is also a problem that, in cases where the number 
of carbon atoms of R' in the intermediate represented by the 
general formula (4') and the isothiocyanatof ormic acid ester 
derivative represented by the general formula (A ' ) is 3 or more, 
the intermediate and the derivative are often in the form of 
oils. Therefore, it is difficult to industrially produce the 
same at high purity and high yield in this respect also. 

Also, problems arise because the isothiocyanatof ormic 
acid ester derivative represented by the general formula (A') 
prepared by the conventional preparation method described above 
has low purity, ranging from 50 to 60%, and tar components 
derived from by-products in the preparation of the 
isothiocyanatof ormic acid ester derivative are formed when 
pyrrolotriazin- 4 - one is synthesized using the 
isothiocyanatof ormic acid ester derivative as a reactant 
without purifying. Consequently, operation properties and the 
yield of pyrrolotriazin- 4 - one are lowered. 



SUMMARY OF THE INVENTION 





An object of the present invention is to provide a novel 
method of preparing a pyrrolotriazin- 4 -one compound, which 
method is capable of synthesizing a compound having a 
pyrrolotriazin-4 -one skeleton at high yield in a simple 
operation. Another object of the present invention is to 
provide a novel isothiocyanatof ormic acid ester derivative, 
which can be used preferably as a reactant for synthesis of a 
pyrrolotriazinone compound, and to provide a method of 
preparing the isothiocyanatof ormic acid ester derivative at 
high purity and high yield. 

A means for solving the problems described above is as 
follows . 

A method of preparing a pyrrolotriazin-4 -one represented by the 
following general formula (4). The method includes: 
an addition step of reacting an aminopyrrole derivative 
represented by the following general formula (1) with a reactant 
represented by the following general formula (2) to form an 
adduct represented by the following general formula (3) , and 
a cyclization step of cyclizing the adduct represented by the 
following general formula (3) to form the pyrrolotriazin- 4 - 
one represented by the following general formula (4). 

General formula (1) 




General formula (2) 



General formula (3) 




General formula (4) 




In the formulas; R 1 represents a hydrogen atom, an alkyl group, 
an aryl group, or a group capable of withdrawing. R 2 and R 3 each 
independently represents a hydrogen atom, an alkyl group, an 
aryl group, a cyano group, a substituted sulfonyl group, a 




substituted carbonyl group, or a halogen atom. R 4 and R 6 each 
independently represents an alkyl group or an aryl group. R 5 
represents an alkyl group, an aryl group, or a heterocyclic 
group . 

Also provided is a method of preparing an 
isothiocyanatof ormic acid ester derivative represented by the 
following general formula (2) . The method includes a step of 
adding a chloroformic acid derivative represented by the 
following general formula (7) to an isothiocyanic acid salt 
represented by the following general formula (5) and a hydroxy 
derivative represented by the following general formula (6) to 
prepare an intermediate represented by the following general 
formula ( 8 ) . 



General formula (5) General formula (6) 
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General formula (7) 



General formula (8) 



Z represents a sodium atom or a potassium atom in the general 
formula (5). R 4 and R 6 in the general formulas (6), (7) and 
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(8) are as defined for the general formula (2). 

Further provided is a method of preparing the 
isothiocyanatof ormic acid ester derivative represented by the 
general formula (2) . This method includes a step of preparing 
an intermediate represented by the following general formula 

(10) from an intermediate represented by the following general 
formula (8) and a compound represented by the following general 

M formula (9) . 

O 

a 
si 

s g General formula (8) General formula (9) 
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General formula (10) 



M(OH)„ 



M represents an alkali metal atom, an alkali earth metal atom, 
an aluminum atom, or a magnesium atom in the general formula 
(9) . R 4 and R 6 in the general formula (10) are as defined in 
the general formula (2) . 

Another method of preparing the isothiocyanatof ormic 
acid ester derivative represented by the general formula (2) 
includes a step of reacting an intermediate represented by the 
following general formula (10) with an alkylating agent 
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represented by the following general formula (12) to prepare 
the isothiocyanatof ormic acid ester derivative represented by 
the general formula (2) . , 

General formula (10) General formula (11) 

0 OR* ** 



R 
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General formula (12) 



X represents a halogen atom or S0 3 Ar in the general formula (11) . 
Ar represents a substituted or non - subs ti tuted aryl group. R 5 
in the general formulas (11) and (12) is the same as that in 
the general formula (2) . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
One mode of the present invention is a method of preparing 
a pyrrolotriazin- 4 -one compound represented by general formula 
(4), the same beinga target substance and a 2 - aminopyrrole 
derivative represented by the general formula (1) being a 
starting substance . 
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Another mode of the present invention is an 
isothiocyanatof ormic acid ester derivative represented by 
general formula (2) . The isothiocyanatof ormic acid ester 
derivative is preferably used as a reactant in the preparation 
of the pyrrolotriazinone compound. For example, when the 
isothiocyanatof ormic acid ester derivative represented by the 
general formula (2) in the present invention is added as a 
reactant, the pyrrolotriazin-4 -one can be prepared by an 
addition reaction and a cyclization reaction* 

In the general formulas (1) to (4), R 1 represents a 
hydrogen atom, an alkyl group, an aryl group, or a group capable 
of withdrawing; and R 2 and R 3 each independently represents a 
hydrogen atom, an alkyl group, an aryl group, a cyano group, 
a substituted sulfonyl group, a substituted carbonyl group, or 
a halogen atom. 

Alkyl groups having a substituent and non- substituted 
alkyl groups are included in examples of the alkyl group 
represented by each of R 1 to R 3 . The alkyl group may be 
straight- chain or branched, and may have an unsaturated bond. 
Examples of the substituent in cases where the alkyl group has 
a substituent include an alkoxy group, aryloxy group, 
alkoxycarbonyl group, aryloxycarbony 1 group, aryl group, 
hydroxy group, and a halogen atom. An aryl group that is the 
substituent may be further substituted with an alkyl group, an 
alkoxy group, a nitro group, a cyano group, a hydroxy group, 
or a halogen atom. 

Examples of the alkyl group represented by each of R 1 to 



R 3 include a methyl group, trif luoromethyl group, ethyl group/ 7 
butyl group, hexyl group, octyl group, 2-ethylhexyl group, 
decyl group, dodecyl group, octadecyl group, propyl group, 
isopropyl group, isobutyl group, sec -butyl group, t- butyl group, 
pentyl group, 1 - ethylpentyl group, cyclopentyl group, 
cyclohexyl group, isopentyl group, heptyl group, nonyl group, 
undecyl group, propenyl group, heptadecenyl group, t -octyl 
group, ethoxycarbonylmethyl group, butoxycarbonylmethyl group, 
2 - ethylhexyloxycarbonylmethyl group, 1 - (ethoxy 
carbonyl) ethyl group, 2 ' , 4 ' - diisopentylphenyloxymethyl 
group, 2 ' , 4 ' -di - t -butylphenyloxymethyl group, 
ethoxycarbonylethyl group, 2 - ethylhexyloxycarbonyl group, 
butyldecyloxycarbonylethyl group, dibutylaminocarbonylmethyl 
group, dibenzylaminocarbonyl ethyl group, 

ethyloxycarbonylpropyl group, 2 - e thylhexyloxycarbonylpropyl 
group, 2 , 4 -di - t - aminophenyloxypropyl group, 1 - (2 ' , 4 ' - di - t - 
aminophenyloxy) propyl group, 2 , 4 -di - t - butylphenyloxypropyl 
group, acetylaminoethyl group, N, N- dihexylaminocarbonylethyl 
group, 2 , 4 - di - t - amyloxy ethyloxycarbonylpropyl group , 
isostearyloxycarbonylpropyl group, 1- (2,4-di-t- 
penty lphenyloxy ) propyl group , 2 , 4 - di - 1 - 
penty lphenyloxye thyloxycarbonylpropyl group , 
naphthyloxyethyloxycarbonyle thyl group, N-methyl -N- 
pheny 1 ethyl oxy carbonyl ethyl group , and 
methanesulf onylaminopropyl group and the like. 

Examples of the aryl group represented by each of R 1 to 
R 3 include aryl groups having a substituent and non - subs ti tu ted 




aryl groups. Examples of the substituent in cases where the 
aryl group has a substituent include an alkyl group, alkoxy 
group, aryloxy group, halogen atom, nitro group, cyano group, 
substituted carbamoyl group, substituted sulfamoyl group, 
substituted amino group, substituted oxycarbamoyl group, 
substituted oxysulfonyl group, alkylthio group, aryl thio group, 
alkylsulf onyl group, arylsulfonyl group, aryl group, hydroxy 
group, acyl group, acyloxy group, substituted sulfonyloxy group, 
substituted aminocarbonyloxy group, and substituted 
phosphoryloxy group . 

Examples of the aryl group represented by each of R 1 to 
R 3 include a phenyl group, 2 -methylphenyl group, 2 - chlorophenyl 
group, 2 -methoxyphenyl group, 2 - ethoxyphenyl group, 2- 
propoxyphenyl group, 2 - isopropoxyphenyl group , 2 -butoxyphenyl 
group, 2- ( 2 - ethylhexyloxy) phenyl group, 2 -octyloxyphenyl 
group, 2 - undecyloxyphenyl group, 2 - trif luoromethylphenyl 
group, 2- ( 2 - ethylhexyloxy ) - 5 - chlorophenyl group, 2,2'- 
hexyloxy-3 , 5 - di chlorophenyl group, 3- (2, 4-di- 1- 
pentylphenoxyethoxy) phenyl group, 2- 

(dibutylaminocarbonylethoxy) phenyl group, 2 , 4 - dichlorphenyl 
group, 2 , 5 - dichlorophenyl group, 2 , 4 , 6 - trimethylphenyl group , 
3 - chlorophenyl group, 3 - ni trophenyl group, 3 - cyanophenyl 
group, 3 - trif luoromethylphenyl group, 3 -methoxyphenyl group, 
3 -ethoxyphenyl group, 3 - butoxyphenyl group, 3- (2'- 
ethylhexyloxy) phenyl group, 3 , 4 - dichlorophenyl group, 3,5- 
dichlorophenyl group, 3 , 4 - dimethoxyphenyl group, 3,5- 
dibutoxyphenyl group, 3 -octyloxyphenyl group, 3- 
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(dibutylaminocarbonylmethoxy) phenyl group, 3-(di-2- 
ethylhexylaminocarbonylmethoxy) phenyl group, 3 - 
dodecyloxyphenyl group, 4 - chlorophenyl group, 4 - cyanophenyl 
group, 4 -nitrophenyl group, 4 - trif luoromethylphenyl group, 
4-methoxyphenyl group, 4 - ethoxyphenyl group, 4- 
isopropoxyphenyl group, 4 -butoxyphenyl group, 4- (2- 
ethylhexyloxy) phenyl group, 4 - isopentyloxyphenyl group, 4- 
jlj (octadecyloxy) phenyl group, 4 -benzylphenyl group, 4- 

Q aminosulf onylphenyl group, 4, -N, N-dibutylsulf onylphenyl 

s P group, 4 - ethoxycarbonylphenyl group, 4- (2- 

P 

|afli ethylhexyloxycarbonyl) phenyl group, 4 - 1 - octylphenyl group, 
4 - f luorophenyl group, 3 - acetylphenyl group, 2- 

o 

m acetylaminophenyl group, 2 , 4 - di - 1 -pentylphenyl group, 4- (2- 

> ethylhexyloxy) carbonylphenyl group, 4 -methyl thiophenyl group, 

Q 

m 4 - (4 -chlorophenyl thio) phenyl , and hydroxyphenyl group, 

phenyl sulf onylphenyl group, phenyl sulf onyloxyphenyl group, 
phenylcarbonyloxyphenyl group , 

dimethylaminocarbonyloxyphenyl group, butylcarbonyloxyphenyl 
group and the like. 

A group capable of withdrawing as represented by R 1 
(hereinafter referred merely to as an "withdrawing group") 
means a group capable of withdrawing when the compound 
represented by the general formula (4) is reacted with another 
compound, for example, an oxide or the like of a color developing 
agent , such as an aromatic primary amine. The withdrawing 
group is a halogen atom; an aromatic azo group; an alkyl group 
capable of linking at a coupling position via an oxygen, 
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nitrogen, sulfur or carbon atom; an aryl group or heterocyclic 
group; an alkyl or arylsulfonyl group; an arylsulfinyl group; 
an alkylaryl or heterocyclic carbonyl group; or a heterocyclic 
group capable of linking at a coupling position via a nitrogen 
atom. Examples thereof include a halogen atom, alkoxy group, 
aryloxy group, acyloxy group, alkyl or arylsulf onyloxy group, 
acylamino group, alkyl or arylsulf onamide group, 
alkoxycarbonyloxy group, aryloxycarbonyloxy group, alkylaryl 
or heterocyclic thio group, carbamoylamino group, arylsulfinyl 
group, arylsulfonyl group, five- or six-membered nitrogen- 
containing heterocyclic group, imide group, arylazo group and 
the like. An alkyl group,* aryl group or heterocyclic group 
contained in the withdrawing group may be further substituted 
with a substituent. In a case of substitution with two or more 
substituents, the substituents may be the same or different and 
the substituents may further have substituents. 

More specifically, preferred withdrawing groups are a 
halogen atom (e.g. fluorine atom, chlorine atom, bromine atom) , 
alkoxy group (e.g. ethoxy, dodecyloxy, 
methoxyethylcarbamoylethoxy , carboxypropyloxy , 
methylsulf onylethoxy , ethoxycarbonylme thoxy ) , aryloxy group 
(e.g. 4 -methylphenoxy , 4 - chlorophenoxy , 4 -methoxyphenoxy, 
4 - carboxyphenoxy , 3 - ethoxycarboxyphenoxy , 3 - 
acetylaminophenoxy , 2 - carboxyphenoxy ) , acyloxy group (e.g. 
acetoxy, te tradecanoyloxy , benzoyloxy) , alkyl or 
arylsulf onyloxy group (e.g. methanesulf onyloxy , 
toluenesulf onyloxy) , acylamino group (e.g. 



dichloroacetylamino, heptaf luorobutyrylamino) , alkyl or 
arylsulf onamide group (e.g. methanesulf onamino, 
trif luoromethanesulf onamino, p- toluenesulf onylamino) , 
alkoxycarbonyloxy group (e.g. ethoxycarbonylxy , 
benzyloxycarbonyloxy) , aryloxycarbonyloxy group (e.g. 
phenoxycarbonyloxy) , alkylaryl or heterocyclic thio group (e.g 
ethylthio, 2 -carboxyethylthio, dodecylthio, 1- 
carboxydodecylthio, phenylthio, 2 -butoxy- 5 - t-octylphenylthio 
tetrazolyl thio) , arylsulfonyl group (e.g. 2 -butoxy- 5 - tert - 
octylphenylsulf onyl) , arylsulfinyl group (e.g. 2-butoxy-5- 
tert-octylphenylsulf inyl) , carbamoylamino group (e.g. N- 
methylcarbamoylamino, N • phenyl carbamoylamino ) , five- or 
six-membered nitrogen - contaning heterocyclic group (e.g. 
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, 1,2-dihydro- 
2 -oxo- 1 -pyridyl) , imide group (e.g. succinimide, hydantoinyl ) , 
and arylazo group (e.g. phenylazo, 4 -methoxyphenylazo) and the 
like. These groups may be further substituted. Examples of 
the withdrawing group linked through a carbon atom include a 
bis-type coupler obtained by condensing a 4 eq. coupler with 
an aldehyde or ketone. The withdrawing group may contain a 
photographically advantageous group such as a developing 
inhibitor, a developing accelerator and the like. 

The withdrawing group is preferably a halogen atom, an 
alkoxy group, an aryloxy group, an alkyl or arylthio group, an 
arylsulfonyl group, an arylsulfinyl group, or a five- or 
six-membered nitrogen-containing heterocyclic group capable 
of linking at the coupling position via a nitrogen atom, and 



is particularly preferably an arylthio group. 

Alkylsulf onyl , arysulfonyl and sulfamoyl groups are 
included in examples of the substituted sulfonyl group * 
represented by each of R 2 and R 3 . 

Examples of the alkylsulf onyl group include a 
methylsulf onyl group, ethylsulf onyl group, propylsulf onyl 
group, isopropylsulf onyl group, butylsul f onyl group, 
hexylsulf onyl group, cyclohexylsulf onyl group, octylsulf onyl 
group, 2 - ethylhexylsulf onyl group, decanoylsulf onyl group, 
dodecanoyl sul f ony 1 group , oc tadecanoy 1 sul f ony 1 group , 
cyanomethylsulf onyl group and the like. 

Examples of the arylsulfonyl group include a 
phenylsulf onyl group, 1 -naphthylsul f onyl group, 2- 
naphthylsulf onyl group, 2 - chlorophenylsulf onyl group, 2- 
methylphenylsulf onyl group, 2 -methoxyphenylsulf onyl group, 
2 -butoxyphenylsulf onyl group, 3 - chlorophenylsulf onyl group, 
3 - trif luoromethylphenylsulf onyl group, 3 - cyanophenylsulf onyl 
group, 3 - (2 - ethylhexyloxy ) phenylsulf onyl group, 3- 
nitrophenylsulf onyl group, 4 - f luorophenylsulf onyl group, 4- 
cyanophenylsulf onyl group, 4 -butoxyphenylsulf onyl group, 4- 
(2 -ethylhexyloxy) phenylsulf onyl group, and 4- 
octadecylphenylsulf onyl group and the like. 

An N-alkylsulf amoyl group, N-arylsulf amoyl group, 
N , N - dialkylsul f amoyl group, N, N-diarylsulf amoyl group and 
N-alkyl -N-arylsulf amoyl group are included in examples of the 
sulfamoyl group, in addition to sulfamoyl groups. 

Examples of the sulfamoyl group include an N- 



methyl sulfamoyl group, N- ethylsulf amoyl group, N- 
propylsulf amoyl group, N-butylsulf amoyl group, N- 
hexylsulf amoyl group, N-cyclohexylsulf amoyl group, N- ; 
octylsulf amoyl group, N-2-ethylhexylsulfamoyl group, > N- ; 
decylsulf amoyl group, N-octadecylsulf amoyl group, N- 
phenylsulf amoyl group, N- 2 -methylphenylsulf amoyl group, N- 

2 - chlorosulf amoyl group, N-2 - me thoxypheny 1 sul f amoyl group, 
N-2 - isopropoxyphenyl sulfamoyl group, N-2- (2 -ethylhexyloxy) 
phenylsulf amoyl group, N- 3 - chlorophenylsulf amoyl group, N- 

3 - nitrophenylsulf amoyl group, N- 3 - cyanophenylsulf amoyl group 
N- 4 -methoxysulf amoyl group, N-4- (2 '- ethylhexyloxy) 
phenylsulf amoyl group, N- 4 - cyanophenylsulf amoyl group, N- 
methyl -N-phenylsulf amoyl group, N, N- dimethylsulf amoyl group, 
N , N-dibutylsulf amoyl group, N, N- diphenylsulf amoyl group, 
N,N-di- (2-ethylhexyl) sulfamoyl group and the like. 

Alkylcarbonyl , arycarbonyl , alkoxycarbonyl and 
aryloxycarbonyl groups are included in examples of the 
substituted carbonyl group represented by each of R 2 and R 3 . 

Examples of the alkylcarbonyl group include an acetyl 
group, propanoyl group, butanoyl group, hexanoyl group, 
octanoyl group, 2 - e thylhexanoyl group, decanoyl group, 
dodecanoyl group, octadecanoyl group, 2 - cyanopropanoyl group, 
and 1 , 1 - dimethylpropanoyl group and the like. 

Examples of the arylcarbonyl group include a benzoyl 
group, o-chlorobenzoyl group, p - chlorobenzoyl group, o- 
methoxyobenzoyl group, p -methoxyobenzoyl group, and o- 
methoxyobenzoyl group (toluoyl group). 




Examples of the alkoxycarbonyl group include a 
methoxycarbonyl group, ethoxycarbonyl group, propoxycarbonyl 
group, butoxycarbonyl group, hexyloxycarbonyl group, 2- 
ethylhexyloxycarbonyl group, octyloxycarbonyl group, 
decyloxycarbonyl group , oc tadecyloxycarbonyl group , 
phenyloxyethyloxycarbonyl group, phenyloxypropylcarbonyl 
group, 2, 4 - di - 1 - amylphenyloxyethylcarbonyl group, 2, 6-di-t- 
methylcyclohexyloxycarbonyl group, isos tearyloxycarbonyl 
group and the like. 

Examples of the aryloxycarbonyl group include a 2- 
methylphenyloxycarbonyl group, 2 - chlorophenyloxycarbonyl 
group, 2 , 6 - dimethylphenyloxycarbonyl group, 2,4,6- 
trimethylphenyloxycarbonyl group, 2 -methoxyphenyloxycarbonyl 
group, 2 -butoxyphenyloxycarbonyl group, 3- 

cyanophenyloxycarbonyl group, 3 - ni trophenyloxycarbonyl group, 
2 , 2 - ethylhexylphehyloxycarbonyl group, 3- (2 - ethylhexyloxy ) 
phenyloxycarbonyl group, 4 - f luorophenyloxycarbonyl group, 
4 - chlorophenyloxycarbonyl group, 4 - cyanophenyloxycarbonyl 
group, 4 -butoxyphenyloxycarbonyl group and the like. 

N- alky 1 carbamoyl , N- aryl carbamoyl , N, N- 
dialkyl carbamoyl , N, N- diary 1 carbamoyl , N - alkyl - N - 
arylcarbamoyl groups and the like are included in examples of 
the carbamoyl group, in addition to carbamoyl groups. 

Examples of the carbamoyl group include an N- 
methylcarbamoyl group, N - ethyl carbamoyl group, N- 
propylcarbamoyl group, N - butyl carbamoyl group, N- 
hexylcarbamoyl group, N - eye 1 oh exyl carbamoyl group, N- 
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octyl carbamoyl group, N- 2 - ethylhexylcarbamoyl group, N- 
decylcarbamoyl group, N- oc tadecylcarbamoyl group, N- 
phenylcarbamoyl group, N- 2 -me thy lphenyl carbamoyl group, N- 
2 - chlorophenylcarbamoyl group, N- 2 -methoxyphenylcarbamoyl 
group, N- 2 - isopropoxyphenyl carbamoyl group, N-2- (2- 
ethylhexyloxy) phenylcarbamoyl group, N-3- 

chlorophenylcarbamoyl group, N - 3 - nit rophenyl carbamoyl group, 
N - 3 - cyanopheny 1 carbamoyl group , N - 4 - me thoxycarbamoy 1 group , 
N-4 - (2 ' -ethylhexyloxy) phenylcarbamoyl group, N-4- 
cy anopheny 1 c a rbamoy 1 group, N-methyl -N-phenylcarbamoyl group, 
N, N-dimethylcarbamoyl group, N, N- dibutyl carbamoyl group, 
N, N-diphenylcarbamoyl group and the like. 

Examples of the halogen atom that can be represented by 
each of R 2 and R 3 include a fluorine atom, chlorine atom, bromine 
atom, and the like and fluorine and chlorine atoms are 
preferred . 

Among the groups described above, R 1 is particularly 
preferably a hydrogen atom, an alkyl group having 1 to 8 carbon 
atoms, or an aryl group having 6 to 10 carbon atoms. 

Preferably, R 2 and R 3 each represents a hydrogen atom, 
an alkyl group having 1 to 4 carbon atoms, an aryl group having 
6 to 10 carbon atoms , an alkylsulf onyl group having 1 to 10 carbon 
atoms, an arylsulfonyl group having 6 to 10 carbon atoms, a 
sulfamoyl group having 1 to 10 carbon atoms, an alkylcarbonyl 
group having 1 to 10 carbon atoms, an arylcarbonyl group having 
6 to 10 carbon atoms, an alkoxycarbony 1 group having 2 to 20 
carbon atoms, a carbamoyl group having 1 to 10 carbon atoms, 
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or a cyano group. 

In the general formulas (2) to (4), R 4 and R 6 each 
independently represents an alkyl group or an aryl group. 

Alkyl groups having a substituent and non- substituted 
alkyl groups are included in examples of the alkyl group 
represented by each of R 4 and R 6 . The alkyl group is preferably 
an alkyl group having 1 to 18 carbon atoms. In cases where R 4 
and R 6 represent alkyl groups having a substituent, examples 
of the substituent include an alkoxy group, aryl group, aryloxy 
group, alkylthio group, arylthio group, dialkylamino group and 
the like. 

In a case where R 4 represents an alkyl group, the alkyl 
group is preferably a methyl group, an ethyl group, an n-propyl 
group, an n-butyl group, an isobutyl group, an n-amyl group, 
a hexyl group, a heptyl group, an n-octyl group, a 2- ethyl - 
hexyl group, a nonyl group, a decyl group, a hexadecyl group, 
a 2 -methoxyethyl group, a benzyl group or the like. In a case 
where R 6 represents an alkyl group, the alkyl group is preferably 
a methyl group, an ethyl group, an n-propyl group, an n-butyl 
group, an isobutyl group, an n-amyl group, an isoamyl group, 
a hexyl group, a heptyl group, an n-octyl group, a 2 -ethyl - 
hexyl group, a nonyl group, a decyl group, a hexadecyl group, 
a 2 -methoxyethyl group, an ethoxycarbonylme thyl group, a 2- 
ethyl -hexylcarbonylmethyl group, an aminocarbonylmethyl group, 
an N, N- dime thyl aminoc a r bony Ime thyl group, an N - 
methylaminocarbonylme thyl group, an isopropyloxyethyl group, 
a butoxyethyl group, a phenoxyethyl group, a cyanomethyl group, 



a 3 , 7 -dimethyl - octyl group, a 3 , 5 , 5 - trimethyl -hexyl group, a 
benzyl group or the like. Alkyl and alkoxyethyl groups are 
preferred, and branched alkyl and alkoxyethyl groups are 
particularly preferred. 

Aryl groups having a substituent and non- substituted aryl 
groups are included in examples of the aryl group represented 
by each of R 4 and R 6 . The aryl group is preferably an aryl group 
having 6 to 30 carbon atoms. In cases where R 4 and R 6 represent 
aryl groups having a substituent, examples of the substituent 
include an alkoxy group, nitro group, alkyl group and the like. 

In a case where R 4 represents an aryl group, the aryl group 
is preferably a phenyl group, a 4 -nitro-phenyl group, a 2- 
naphthyl group or the like. In a case where R 6 represents an 
aryl group, the aryl group is preferably a phenyl group, a 
2 -methylphenyl group, a 3 -methyl -phenyl group, a 4-methoxy- 
phenyl group, a 2-naphthyl group or the like. 

In the general formula (2) , R 5 represents an alkyl group, 
an aryl group, or a heterocyclic group. 

Alkyl groups having a substituent and non- substituted 
alkyl groups are included in examples of the alkyl group 
represented by R 5 . Examples of substituents include those 
mentioned as substituents of the alkyl group represented by each 
of R 4 and R 6 . The alkyl group represented by R 5 is preferably 
an alkyl group having 1 to 18 carbon atoms, and particularly 
preferably a methyl group, an ethyl group, an n-propyl group, 
an n-butyl group, an isobutyl group, an n-amyl group, a hexyl 
group, a heptyl group, an n-octyl group, a 2 - ethyl - hexyl group, 



a nonyl group, a decyl group, a hexadecyl group, a 2 
methoxyethyl group, a benzyl group or the like. 

Aryl groups having a substituent and non- subs ti tuted aryl - 
groups are included in examples of the aryl group represented: 
by R 5 . Examples of substituents include those mentioned as 
substituents of the aryl group represented by each of R 4 and 
R 6 . The alkyl group represented by R 5 is preferably an aryl group 
having 6 to 3 0 carbon atoms, and particularly preferably a 
phenyl group, a 4 -nitro-phenyl group, a 2-naphthyl group or the 
like. 

Heterocyclic groups having a substituent and non- 
substituted heterocyclic groups are included in examples of the 
heterocyclic group represented by R 5 . The heterocyclic group 
may contain a saturated heterocycle or an unsaturated 
heterocycle. The heterocyclic group is particularly 
preferably a 2-pyridyl group, a 4-pyridyl group, a 2-pyrimidyl 
group, a methyl - tetrazoyl group, an ethyl - triazoyl group, a 
benzothiazoyl group, a benzoxazoyl group or the like. 

The aminopyrrole derivative represented by the general 
formula (1) can be synthesized by conventionally known 
procedures described in US Patent No. 3,836,541, US Patent No. 
3,838,166, "Synthesis", 1, 51 (1976), and the like. 

Specific examples of the aminopyrrole derivative 
represented by the general formula (1) (exemplified compounds 
(1-1) to (1-27) ) are shown below, but the present invention is 
not limited by the following specific examples. 
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General formula (1) 
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-c e H 5 
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— C 6 H 6 


— CN 


1-17 




-C e H 6 


— CN 


1-18 
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-C 6 H 6 
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General formula (1) 



R 2 R 3 





R 1 


R 2 


R 8 


1-21 


— H 


-C 6 H 8 


-CN 


1-22 


-H 


-C 6 H 5 


>C 


1-23 


-H 






1-24 


-CI 


-C B H B 


-CN 


1-25 


-OCH 3 


— C B H 8 


— CN 


1 -26 


-OC B H B 




— CN 


1-27 


-SC 4 H a 


-C B H B 


-CN 



Specific examples of the reactant represented by the 
general formula (2) (exemplified compounds (2-1) to (2-35)) are 
shown below, but the present invention is not limited by the 
following specific examples. 



(2-1) _^SCH 3 
C 2 H s OCN= 

& 



(2-2) _/SCH 3 
C 2 H 5 OCN 

O 




< 2 " 3 > C2H5OCN ^ 




( 2 - 4 ) .SCH 3 
C 2 H 6 OCN=< 

£> S OCH 3 



(2-5) .SCM 3 
CH 3 OCN=C: _ 

& 




(2-6) .SCH 3 
CH 3 OCN=C( 

& S OC 2 H 5 



(2-7) ^SCH 3 

C 2 H 5 OCN=< _^,o-/ 

o cr 



(2-8) 



,SCH 3 

CH 3 O^N=C(^^oC4H 9 (n) 



(2-9) 



C 2 H 5 CH 
2 OCN=C N ^ ^OCH 2 C< 

CH 




(2-10) ^SCH 3 




< ^ N= < ty ^/OC 4 H 9 (t) 



(2-1 1) 



0 2 N 




.SC 4 H e (n) 



(2-1 2) 




SCH, 



OCN==< 



(2-1 3) 



C 2 H 5 OCN= 
O 




(2-15) SCH 2 C0 2 C 2 H s 
CH 3 OCN=i 




(2-16) 



C te H330CN 
o 



.SCH 




(2-17) 



S(CH 2 ) 2 C0 2 C 2 H 5 



C 2 HsOCN=C^ 

ft OC 4 H 9 (n) 



(2-1 8 ) SCH 2 C0 2 H 



(2-1 9) 



SCH 2 C0 2 H 




(2-20) 



C 2 H 5 OCN=c/ / 

■ft V 



,SCH2-<^^>— NO. 




(2-21) _/SC 12 H25 

C 2 H 5 OCN=< _ O— / 



II V 

o 
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(2-2 2) ,SC ia H 37 
(2-23) i— C0 2 CH 3 



(2-2 




(2-25) S(CH2)3C0 2 C 2 H 5 




(2-2 8) 



CH 3 OCN==<( o ^^ 0 _ < / 



(2-2 9) 




(2 — 3 0) 



c 2 h 5 ocn= 




(2-3 1) 



C 2 H 5 OCN=cf 



SCH, 



(2-3 2) 



CH,0CN=cf 



SCH, 



(2-3 3) 

SCH2CO2C2H5 



(2-3 4) 




Specific examples of an adduct represented by general 
formula (3) (exemplified compounds (3-1) to (3-21)) are shown 
below, but the present invention is not limited by the following 
specific examples . 
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Specific examples of the pyrrolotriazin - 4 - one compound 



represented by the general formula (4) (exemplified compounds 
(4-1) to (4-21)), which can be prepared by the preparation 
method of the present invention, are shown below, but the 
present invention is not limited by the following specific 
examples . 
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General formula (4) 
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R a 


R 3 


R 8 


4-8 


-o 


-C e H 6 
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General formula (4) 
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A scheme of the preparation method of the present 
invention is shown below. 
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Method of preparing isothiocyanato formic acid ester derivative 
First, a method of preparing an isothiocyanatof ormic acid 
ester derivative of the present invention will be described. 
The isothiocyanatof ormic acid ester derivative can be prepared 
by the following preparation scheme. 
Step [1] 

Cl40R< o S 

ZNCS + F^OH Ge neral formula (7) R 4 o6nH(!oR 6 

General formula (5) General formula (6) General formula (8) 

Step [2] 

M(OH) ft / 0 qr6N 



-M 



General formula (8) v ^ 

General formula (10) 



Step [3] 



General formula (11) O 



General formula (10) 



or General formula (2) 



(R>0) 2 S0 2 

General formula (12) 



As shown in the scheme above, the isothiocyanatof ormic 
acid ester derivative of the present invention can be prepared 
by the step [1] , of forming an intermediate represented by 
general formula (8) , step [2] , forming an intermediate 
represented by the general formula (10) , and step [3] , forming 
the isothiocyanatof ormic acid ester derivative represented by 
the general formula (2) . 

These three steps are not necessarily required and the 
isothiocyanatof ormic acid ester derivative can also be prepared 
using only one of the steps [1] , [2] and [3] or two steps selected 
from the three steps described above in combination with a known 
step. To obtain the isothiocyanatof ormic acid ester 
derivative, which is preferably used as a reactant for a 
pyrrolotrizinone compound, with high yield and high purity , all 
three steps described above are preferably used. 

The respective steps will be described below. 
Step [1] 

The step [1] is a step of preparing the intermediate 
represented by the general formula (8) by adding an 
isothiocyanic acid salt represented by general formula (5) a 
hydroxy derivative represented by general formula (6) , and 
further adding a chloroformic acid derivative represented by 
general formula (7) . 

In the general formula (5) , Z represents a sodium atom 
or a potassium atom. In the general formulas (6) , (7) and (8) , 
R 4 and R 6 are as defined for the general formula (2). 

An amount (mol) of the isothiocyanic acid salt 
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represented by the general formula (5) is preferably 1-5 times, 
and more preferably 1-3 times, an amount of the chlorof ormic 
acid derivative represented by the general formula (6)". 

An amount (mol) of the hydroxy derivative represented by 
the general formula (7) is preferably 0.5-3 times, and more 
preferably 0.5-1.5 times, an amount of the chlorof ormic acid 
derivative represented by the general formula (6) . 

In the step [1] , the intermediate represented by the 
general formula (8) can be prepared by dissolving the 
isothiocyanic acid salt represented by the general formula (5) 
and the hydroxy derivative represented by the general formula 

(6) in a reaction solvent, and adding the chloroformic acid 
derivative represented by the general formula (7) dropwise, 
thus causing a reaction. 

Suitable examples of the reaction solvent include 
acetonitrile, acetone, tetrahydrof uran and the like. Among 
these reaction solvents, acetonitrile and acetone are 
preferred . 

The reaction temperature in the step [1] is preferably 
from -25 to 40^, and more preferably from -5 to 25*C. 

In the step [1] , an isothiocyanatof ormic acid ester 
(R 4 OOCNCS) formed by the reaction between the isothiocyanic acid 
salt represented by the general formula (5) and the chloroformic 
acid derivative represented by the general formula (6) reacts 
with the hydroxy derivative represented by the general formula 

(7) immediately, because of prior colocalization of the 
isothiocyanic acid salt represented by the general formula (5) 




and the hydroxy derivative represented by the general formula 
(6) . Therefore, decomposition of the isothiocyanatof ormic acid 
ester (R 4 OOCNCS)is prevented. As a result, tfhe yield of the 
intermediate represented by the general formula (8) is enhanced 
as compared with a conventional preparation method. 
Step [2] 

The step [2] is a step of preparing the intermediate 
represented by the general formula (10) from the intermediate 
represented by the general formula (8) and a compound 
represented by general formula (9) . 

In the general formula (9) , M represents an alkali metal 
atom, an alkali earth metal atom, an aluminum atom, or a 
magnesium atom. In the general formula (10) , R 4 and R 6 are as 
defined for the general formula (2) . 

The alkali metal atom is preferably a lithium atom, a 
sodium atom, a potassium atom, or a cesium atom. 

The alkali earth metal atom is preferably a calcium atom 
or a barium atom. 

In the step [2] , the intermediate represented by the 
general formula (10) can be prepared by dissolving the compound 
represented by the general formula (9) in a reaction solvent, 
and adding the intermediate represented by the general formula 
(8) , thus precipitating the intermediate represented by the 
general formula (10) as crystals. 

Suitable examples of the reaction solvent include water, 
methanol, ethanol, acetonitrile, acetone, tetrahydrof uran and 
the like. Among these reaction solvents, methanol and ethanol 




An amount (mol) of the compound represented by the general 



formula (9) is preferably 1-5 times an amount of the -f "'""-i^ 

intermediate represented by the general formula (8). ^# 

To accelerate crystallization, a compound represented by 
general formula MY (M is as defined for the general formula (9) , 
and Y represents a halogen atom) may be added. An amount (mol) 
of the compound represented by the general formula MY is 

P preferably 1-10 times the amount of the intermediate 

«P represented by the general formula (8) . 

n 

I s * In the step [2] , the compound represented by the general 

formula (10) can be obtained as crystals by reacting the 

O 

fy intermediate represented by the general formula (8) with the 

V compound represented by the general formula (9) , and can be 

Q 

ni purified by means of recrys tallization or the like. 

Step [3] 

The step [3] is a step of preparing the 
isothiocyanatof ormic acid ester derivative represented by the 
general formula (2) by reacting the intermediate represented 
by the general formula (10) with an alkylating agent represented 
by general formula (11) or (12). 

In the general formula (11) , x represents a halogen atom 
or S0 3 Ar. Ar represents a substituted or non- substituted aryl 
group . 

Preferred examples of the halogen atom include a chloride 
atom, a bromine atom, and an iodine atom. 

In the general formulas (11) and (12), R 5 is as defined 
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for the general formula (2). v ^ 

An amount (mol) of the alkylating agent represented by 
the general formulas (11) and (12) is preferably 1-3 times, and 
more preferably 1-1.5 times, an amount of the intermediate 
represented by the general formula (10) . 

In the step [3] , the isothiocyanatof ormic acid ester 
derivative represented by the general formula (2) can be 
prepared by suspending the intermediate represented by the 
general formula (10) in a reaction solvent, and adding the 
alkylating agent represented by the general formulas (11) or 
(12 ) dropwise . 

Suitable examples of the reaction solvent include 
acetonitrile , acetone , dimethyl f ormamide, 

dimethylacetylamide, tetrahydrof uran, dimethyl sulfoxide, and 
alcohol (e.g. methanol, ethanol, isopropanol, propanol , n- 
butanol, t-butanol, etc.). Among these reaction solvents, 
acetonitrile, ethyl acetate, butyl acetate, benzene, toluene, 
dimethyl f ormamide , dimethylacetylamide , tetrahydrof uran , and 
dimethyl sulfoxide are preferred. 

The reaction temperature in the step [3] is preferably 
from -25 to 40*0, and more preferably from -5 to 25*C. 

A method of synthesizing the pyrrolotriazinone compound 
in the present invention will be described below. The 
pyrrolotriazinone compound can be prepared through the 
following preparation scheme. 



Respective steps will be described below. 
Addition step 

The addition step is a step of reacting the aminopyrrole 
derivative represented by the general formula (1) with the 
reactant represented by the general formula (2) to form the 
adduct represented by the general formula (3) . For example, 
a reaction can be caused to proceed by uniformly dissolving or 
suspending the aminopyrrole derivative represented by the 
general formula (1) and the reactant represented by the general 
formula (2), optionally adding an acid, and heating. 

The reaction temperature in the addition step is 
preferably not less than -5*0 and not more than the boiling point 
of a solvent being used, and more preferably not less than 30^ 
and not more than 80*0 in view of ease of operation. 

The aminopyrrole derivative represented by the general 
formula (1) is preferably dissolved in a 1.0- to 50-fold amount 
(by weight) of an organic solvent , and more preferably dissolved 
in a 5.0- to 30-fold amount (by weight) of the organic solvent. 

The organic solvent used in the addition step is 
preferably inert with respect to the reactant represented by 
the general formula (2) , and is preferably anhydrous. Examples 
of the organic solvent include acetoni trile, acetone, ethyl 
acetate, butyl acetate, benzene, toluene, dime thyl f ormamide , 
dimethylacetylamide , tetrahydrof uran, dimethyl sulfoxide, and 
alcohol (e.g. methanol, ethanol, isopropanol, propanol, n- 
butanol, t-butanol, etc.). Among these organic solvents, 
acetoni trile, acetone, tetrahydrof uran , ethyl acetate, butyl 




acetate, and toluene are preferred. .<-: ; - .-..v.; 

In the addition step, an amount (mol) of the reactant 
represented by the general formula (2) is preferably 1.0.-5.0 
times, and more preferably 1.0-2.0 times, an amount of the 
aminopyrrole derivative represented by the general formula (1) . 

In the addition step, the reaction can be accelerated if 
an acid or a salt thereof or a base is allowed to exist in the 
£ reaction, which is preferable. Examples of the acid or salt 

Q thereof include substituted or non- subs ti tuted 

■P alkylcarboxylic acid (preferably C^^alkylcarboxylic acid) and 

O 

!«* salts thereof (alkali metal or alkali earth metal, such as Na, 

=P 

K, etc.); substituted or non - substituted arylcarboxylic acid 
|ij (preferably C 6 . 35 alkylcarboxylic acid) and salts thereof 

f* (alkali metal or alkali earth metal, such as Na, K, etc.); 

Q 

substituted or non- substituted alkylsulf onic acid (preferably 

i y 

C 118 alkylsulf onic acid) and salts thereof (alkali metal or 
alkali earth metal, such as Na, K, etc. , or an organic base such 
as pyr i dine trie thy 1 amine , l,8-diazobicyclo[5.4.0] undece - 7 - 
ene (DBU) , etc.) ; substituted or non- substituted arylsulfonic 
acid (preferably C 6 . 35 arylsulfonic acid) and salts thereof 
(alkali metal or alkali earth metal, such as Na, K, etc., an 
organic base such as pyr idinetr iethylamine , DBU, etc.); and 
Lewis acids (e.g. BF 4 , ZnCl 2 , ZnCl 4 , A1C1 3 , etc.). Examples of 
the base include organic bases (e.g. triethylamine , DBU, etc.), 
hydride (e.g.NaH, KH, CaH 2 , etc.), and alcoholates (e.g.NaOMe, 
NaOEt, KO(t)Bu, etc.). 

Among these, an acid is preferred. Among acids, a 
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substituted or non- substituted alkylcarboxylic acid 
(preferably C 1 . 18 alkylcarboxylic acid) , a substituted or 
non- substituted arylcarboxylic acid (preferably C 6 . 35 
alkylcarboxylic acid), a substituted or non- substituted 
alkylsulf onic acid (preferably C x . l8 alkylsulf onic acid) , and a 
substituted or non- substituted arylsulfonic acid (preferably 
C 6 _ 35 arylsulf onic acid) are preferred, and trif luoroacetic acid 
and methanesulf onic acid are particularly preferred. • 

The amount of the acid or salt thereof or base is 
preferably not less than 0.1 mmol and not more than 3.0 mmol, 
and more preferably not less than 0.1 mmol and not more than 
1 . 0 mmol , for 1 . 0 mol of the aminopyrrole derivative represented 
by the general formula (1) . These acids or salts thereof or 
bases may be used alone or in a combination thereof. When using 
two or more kinds thereof, the total amount thereof is 
preferably within the range described above. 

Preferably, when using the acid or salt thereof or base, 
the acid is uniformly dissolved or suspended in a solvent, 
together with the aminopyrrole derivative and the reactant. 

After completion of the reaction, the adduct represented 
by the general formula (3) can be obtained by removing by- 
products and solvent from the resulting reaction mixture. 
Generally, substances formed as by-products in the addition 
step are slightly soluble. Thus, the adduct can be purified 
by recrys tallizing from a suitable solvent, making use of a 
difference in solubility in an organic solvent between the 
by-products and the adduct. 



The adduct can be transferred to the following 
cyclization step as is without being isolated from a reaction 
system. 

Cyclization step 

In the cyclization step, the adduct represented by the 
general formula (3) is cyclized to form the pyrrolotriazin - 
4 -one represented by the general formula (4) . For example, a 
reaction can be caused to proceed by uniformly dissolving the 
adduct represented by the general formula (3) in a solvent, 
optionally adding an acid, and then heating. 

The reaction temperature in the cyclization step is 
preferably not less than -5*C and not more than the boiling point 
of the solvent being used, and more preferably not less than 
lO'C and not more than 85*C in view of ease of operation. 

The adduct represented by the general formula (3) is 
preferably dissolved in a 1.0- to 50-fold amount (by weight) 
of an organic solvent, and more preferably dissolved in a 5.0- 
to 30 -fold amount (by weight) of the organic solvent. 

Examples of the organic solvent include acetoni trile , 
acetone, ethyl acetate, butyl acetate, benzene, toluene, 
dimethyl formamide , dimethyl acetyl amide , tetrahydrof uran, 
dimethyl sulfoxide, and alcohol (e.g. methanol, ethanol, 
isopropanol, propanol, n-butanol, t-butanol, etc.). Among 
these organic solvents, acetonitrile, acetone, 
tetrahydrof uran, methanol, ethanol, isopropanol, propanol and 
the like are preferred. 

In a case where the adduct represented by the general 



formula (3) is transferred to the cyclization step without 
isolation, the same organic solvent as that used in the addition 
step can be used. For example, acetonitrile/ acetone and 
tetrahydrof uran are organic solvents which can be preferably 
used in both steps. 

In the cyclization step, the reaction can be accelerated 
if an acid or a salt thereof or a base is allowed to exist in 
the reaction, which is preferable. Examples of the acid or salt 
thereof include substituted or non- substituted 
alkylcarboxylic acid (preferably C 1 . 18 alkylcarboxylic acid) and 
salts thereof (alkali metal or alkali earth metal, such as Na, 
K, etc. , or an organic base such as pyridinetriethylamine, DBU, 
piperidine, etc.); substituted or non - subs ti tu ted 
alkylsulf onic acid (preferably C 1 . 18 alkylsulf onic acid) and 
salts thereof (alkali metal or alkali earth metal, such as Na, 
K, etc., or an organic base such as pyridinetriethylamine, DBU, 
etc.); substituted or non- substituted arylsulfonic acid 
(preferably C 6 . 35 arylsulfonic acid) and salts thereof (alkali 
metal or alkali earth metal, such as Na, K, etc. , or an organic 
base such as pyridinetriethylamine , DBU, etc.); and Lewis acids 
(e.g. BF 4 , ZnCl 2 , ZnCl 4 , A1C1 3 , etc.). Examples of the base 
include organic bases (e.g. tr iethy lamine , DBU, etc.), hydride 
(e.g. NaH , KH, CaH 2 , etc.), and alcoholates (e.g. NaOMe, NaOEt, 
KO(t) Bu, etc. ) . 

Among these, an organic base (e.g. triethylamine , DBU, 
etc.), an alcoholate (e.g. NaOMe, NaOEt, KO(t)Bu, etc.), or a 
substituted or non- substituted alkylcarboxylic acid or a salt 
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thereof (e.g. acetic acid, potassium acetate, sodium acetate, 
piperidine acetate, etc.) is preferred. 

The amount of the acid or salt thereof or base is 
preferably not less than 0.1 mol and not more than 3.0 mol for 
1.0 mol of the adduct represented by the general formula (3) . 
These acids or salts thereof or bases may be used alone or in 
a combination thereof . When using two or more kinds thereof, 
the total amount thereof is preferably within the range 
described above. 

In a case where the adduct represented by the general 
formula (3) is transferred to the cyclization step without being 
isolated, the acid or salt thereof or base is added to a reaction 
mother liquor of in the addition step after completion of the 
addition reaction. In this case, the acid or salt thereof or 
base is preferably added an amount of not less than 1.0 mol and 
not more than 3 . 0 mol , based on a stock amount of the aminopyrrole 
derivative represented by the general formula (1) . 

After completion of the cyclization reaction, the 
reaction mixture is cooled, thereby making it possible to 
precipitate the pyrrolotriazin-4 -one compound represented by 
the general formula (4) and to isolate the same by filtration 
or the like. Crude crystals obtained by filtration can be 
purified by recrys tallizing from a suitable solvent. 

EXAMPLES 

The following Examples further illustrate the present 
invention in detail, but the present invention is not limited 



by these Examples. 
Example 1 

Preparation Example of exemplified compound (2-1), an 
isothiocyanatof ormic acid ester derivative 

The exemplified compound (2-1) and Preparation Example 
thereof are shown below. 

CH 3 CH 3 
KNCS + HO-^^^-^^^CH, 

Potassium isothiocyanate Tetrahydrogeraniol 



o 



OCaHj 



5 H 5 C 2 OCNH 

Ethyl chloroformate 



o s 




Acetone 



Intermediate (8- 1) 



Ba(OH) 2 

Barium hydroxide 



H 5 C 2 OCi 



nhc; 




Intermediate (10- 1) 



(CH 3 0) 2 SO 2 

Dimethylsulfuric acid 



C 2 H 5 OCN=cf 



SCH 




Exemplified compound (2-1) 
1) Preparation of intermediate (10-1) 

48.5 g (0.5 mol) of potassium isothiocyanate (KNCS) and 
71 g (0.45 mol) of tetrahydrogeraniol ( 3 , 7 - dimethyl - 1 - octanol ) 




were dissolved in 250 ml of acetone. The solution was cooled ^ 
to an inner temperature of 5t, and then 48.5 g (0.45 mol) of 
ethyl chlorof ormate was added dropwise over one hour such that 
the inner temperature did not rise to 15*0 or higher. A reaction 
proceeded for three hours with the reaction solution in the 
cooled state, the inner temperature was then returned to room 
temperature, and the solution was left to stand for 24 hours. 

Then, 94 g (0.3 mol) of a barium hydroxide (Ba(0H) 2 ) 
hydrate was dissolved in 500 ml of water, the reaction solution 
was added to this aqueous solution, and crystals were 
precipitated. The resulting crystals were collected by 
filtration and then washed with water until an alkali component 



U 

<£ 
O 

n 

- ~r 

III was removed. After drying, 114 g (0.16 mol) of intermediate 

np (10-1) was obtained as white crystals. 

The yield of the intermediate (10-1) was 71%, calculated 
in terms of tetrahydrogeraniol . 

The purity of the intermediate (10-1) was measured by gas 
chromatography, and was at least 98%. 

The intermediate (10-1) was neutralized to form an 
intermediate (8-1) , and then structural analysis was conducted 
by *H - NMR (solvent: CDC1 3 , 300 MHz, TMS standard) . Results data 
are shown below. 

X H-NMR [ (5 , ppm] : 8.13 (1H, NH) , 4.58 (2H, -OCH 2 CH 2 ), 4.21 
(2H, -OCH 2 CH 3 ) , 2.37 (3H, -SCH 3 ) 
2) Preparation of exemplified compound (2-1) 

75 g (0.115 mol) of the intermediate (10-1) obtained in 
1) was dissolved in acetone. This reaction solution was cooled 
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to 15*C, and then 30 g (0,24 mol) of dimethylsulf uric acid 
serving as an alkylating agent was added dropwise over 15 
minutes. Thereafter, a reaction was conducted for one hour, and 
then the reaction solution was filtered to remove an inorganic 
component. The resulting filtrate was concentrated under 
reduced pressure and this concentrate was extracted by adding 
100 ml of ethyl acetate and 100 ml of water. An organic layer 
was concentrated under reduced pressure to obtain 64 g (0.21 
mol) of the exemplified compound (2-1) of the 

isothiocyanatof ormic acid ester derivative as a light yellow 
oily component. 

The yield of the exemplified compound (2-1) was 91%. 

The purity of the exemplified compound (2-1) was measured 
by gas chromatography, and was 98% . 

Structural analysis of the exemplified compound (2-1) was 
conducted by 1 H - NMR (solvent: CDC1 3 , 300 MHz, TMS standard) . 
Results data are shown below. 

X H-NMR ( 6 , ppm) : 4.36 (2H, - OCH 2 CH 2 ) , 4 . 2 3 (2H, -OCH 2 CH 3 ) # 
2.37 (3H, -SCH 3 ) 
Comparative Example 1 

Preparation Example of comparative compound (2'-l), an 
isothiocyanatof ormic acid ester derivative 

The exemplified compound (2'-l) and Preparation Example 
thereof are shown below. 
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1) Preparation of intermediate (8'-l) 

48.5 g (0.5 mol) of potassium isothiocyanate (KNCS) was 
dissolved in 250 ml of acetone. This solution was cooled to 
an inner temperature of 5°C, and then 4 8.5 g (0.45 mol) of ethyl 
chlorof ormate (ClCOOC 2 H 5 ) was added dropwise over one hour such 
that the inner temperature did not rise to 15°C or higher. 
Thereafter, 71 g (0.45 mol) of te trahydrogeraniol was added to 
the reaction solution and the solution was left to stand at room 
temperature for 24 hours. 5 g of activated carbon was added 
to the reaction solution and the solution, was filtered to 
remove the activated carbon and an inorganic component. The 
resulting filtrate was concentrated under reduced pressure to 



obtain 95 g of an intermediate (8'-l) as a yellow oily product. 

The purity of the intermediate (8'-l) was measured by gas 
chromatography, and was 55%. 

2) Preparation of comparative compound (2'-l) 

95 g (0.33 mol) of the intermediate (8'-l) obtained in 
1) and 50 g (1.36 mol) of potassium carbonate were dissolved 
in 500 ml of acetone. This reaction solution was cooled to 15*C, 
and then 46 g (0.36 mol) of dimethylsul f uric acid serving as 
an alkylating agent was added dropwise over 30 minutes. 
Thereafter, a reaction was conducted for two hours, and then 
the reaction solution was filtered to remove an inorganic 
component. The resulting filtrate was concentrated under 
reduced pressure and this concentrate was extracted by adding 
500 ml of ethyl acetate and 500 ml of water. An organic layer 
was concentrated under reduced pressure to obtain 90 g of the 
comparative compound (2'-l) of the isothiocyanatof ormic acid 
ester derivative as a light yellow oily component. 

The purity of the comparative compound (2'-l) was 
measured by gas chromatography, and was 40%. 

It was confirmed from the results described above 
thatwith the preparation method of the present invention, an 
isothiocyanatof ormic acid ester derivative can be prepared at 
higher yield and higher purity than with the preparation method 
of the Comparative Example. 
Example 2 

Synthesis of exemplified compound (4-9) 

To a reaction solution prepared by suspending 85 g (0.19 
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mol) of an aminopyrrole, exemplified compound (1-6), and 71 g 
(0.22 mol) of the exemplified compound (2-1) in 150 ml of 
acetonitrile, 0.5 g (5 mmol) of methanesulf onic acid was added. 
Then the reaction solution was heated to 55-60*0 and further 
stirred for 24 hours. 

20 ml of acetic acid was added to the reaction solution, 
and then 15 g of 28% sodium methoxide was added. Then the 
reaction solution was heated to 55-60*C and further stirred for 
six hours. The reaction solution was cooled to 10*0-15*0 and 
stirred for one hour. Crystals precipitated from the reaction 
solution were filtered and recrystallized from ethanol to 
obtain 51 g (yield: 47%) of the exemplified compound (4-9) as 
white crystals. 

Data ( <5 , ppm) of 1 H - NMR (solvent: CDC1 3# TMS standard, 
300 MHz ) for the resulting compound were: 

10.4 (s, 1H) , 7.2-7.45 (m, 5H) , 5.85 (s, 1H) , 4.6 (m, 2H) 
Example 3 

Synthesis of exemplified compound (4-2) 

To a reaction solution prepared by suspending 80 g (0.18 
mol) of the aminopyrrole, exemplified compound (1-6), and 42 
g (0.237 mol) of the exemplified compound (2-4) in 200 ml of 
acetonitrile, 0.5 g (5 mmol) of me thanesul f onic acid was added. 
Then the reaction solution was heated to 55- 60*0 and further 
stirred for 24 hours. The reaction solution was cooled to room 
temperature and precipitated crystals were filtered. The 
resulting crude crystals were recrystallized from ethanol to 
obtain 75 g (yield: 73%) of the exemplified compound (3-2) as 



light yellow crystals. 7: J'^MW^w: 

Data ( <5 , ppm) of *H -NMR (solvent: CDC1 3 , TMS standard, 
300 MHz) for the resulting compound were: 

9.3 (S, 1H) , 7.2-7.37 (m, 4H) , 6.25 (d, 1H) , 5.85 (s, 1H) ; 
4.3 (q, 2H) , 4.15 (s, 3H) , 1.35 (t, 3H) 

To a suspension prepared by suspending 65 g (0.114 mol) 
of the resulting exemplified compound (3-2) in 200 ml of ethanol , 
25 g (0.13 mol) of 28% sodium methoxide was added. Then the 
suspension was heated to 35-40*C and further stirred for one 
hour. Water was poured into this reaction solution and this 
solution was neutralized with hydrochloric acid. Then, after 
extracting with 300 ml of ethyl acetate, an organic layer was 
concentrated under reduced pressure. To this solidified 
concentrate, 250 ml of methanol was added, after which heating 
at reflux was performed for one hour. After cooling to room 
temperature, precipitated crystals were filtered to obtain 48 
g (yield: 80%) of an exemplified compound (4-2) as white 
crystals . 

Data ( 6 , ppm) of *H - NMR (solvent: CDC1 3 , TMS standard, 
300 MHz) for the resulting compound were: 

10.2 (s, 1H) , 7.2-7.4 (m, 5H) , 5.9 (s, 1H) , 4.17 (s, 3H) 
With the present invention, a pyrrolotriazin - 4 - one 
compound can be prepared at high yield by a simple operation. 
Also, with the present invention, a novel isothiocyanatof ormic 
acid ester derivative, which can be used preferably as a 
reactant for synthesis of a pyrrolotriazinone compound, can be 
provided, and a method of preparing the isothiocyanatof ormic 



acid ester derivative at high purity and high yield can"b^|]^M 



provided . 
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